Cellular quality control screening to identify amino acid pairs for substituting the disulfide bonds in immunoglobulin fold domains.
We are interested in determining which amino acid pairs can be substituted for the disulfide (S-S) bonds in proteins without disrupting their native structures under physiological conditions. In this study, we focused on the intradomain S-S bonds in Ig fold domains and aimed to determine a simple rule for replacement of their S-S bonds. The cysteines of four different Ig fold domains were mutated randomly, and the amino acid pairs substituted for the S-S bonds were screened by the method utilizing a cellular quality control system. Among the 36 selected mutants, 31 were natively folded without S-S bonds, as judged from the cooperativity of thermal unfolding. In addition, the selected mutant llama heavy chain antibodies retained antigen-binding affinity. At least two of the pairs Ala:Ala, Ala:Val, Val: Ala, and Val:Val were found in the selected mutants for all four different Ig fold domains, and they were stably folded at 30 degrees C. This suggests that examination of these four pairs could be enough to obtain natively folded Ig fold domains without S-S bonds.